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ping) requires studying inheritance of the markers or phenotypes of
interest over several generations. Genetic mapping is easier when
multigenerational pedigrees of large families are available. Several
linkage studies have been performed in livestock based on the small
battery of markers provided by enzyme and blood group research
(Andersson, 1986; Hines et al., 1969; Larsen, 1977). These studies can
now be replicated using the much larger number of gene markers
provided by RFLP analyses to detect many more linkage groups.

Physical mapping, which determines the precise location of a gene
on a particular chromosome, can be accomplished in livestock spe-
cies with the same technologies used for humans (Fries et al., 1988).
Mammalian chromosomes are sufficiently preserved across species to
allow the identification of homologous (similar) segments between
such diverse species as cattle and humans (Womack, 1987; Womack
and Moll, 1986). Their identification permits extrapolation of map-
ping data from one species to another. This capability may be par-
ticularly important to animal geneticists in light of the wealth of data
being obtained from human genome mapping.

The current activity in animal gene mapping suggests that useful
maps for most of the livestock species will be developed by the mid-
1990s. In 1987, 50 genes had been mapped in cattle, 31 in sheep, 38 in
pigs, and 21 in horses (Lalley et al., 1987). By 1989, the number of
genes mapped in cattle had already doubled. An extensive linkage
map of the domestic chicken was published in 1987 (Somes, 1987).

DNA LIBRARIES AND GENE TRANSFER METHODOLOGIES

Gene transfer involves identifying and isolating a gene from one
genome and transferring it into the genome of another individual.
Transfers may be within the same species or from one species to
another. To date, most work on mammals has been with mice; how-
ever, application of gene transfer technologies in livestock species,
with the objective of improving production traits, is receiving greater
attention (First, 1991; Gibson and Smith, 1989; Pursel et al., 1989;
Smith et al., 1987; Wagner, 1986). A closely related technology is the
formation of DNA libraries, which has important potential for pre-
serving germplasm. Genomic DNA and DNA libraries from different
genetic sources also represent valuable research resources.

Establishing an Animal Genomic Library

An animal genomic library is a collection of cloned fragments
representative of individual genomes. In a genomic library, genes